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Abstract 
Problem Statement: The question of academic retention has emerged as a powerful discourse in educational policy in 
Portugal. International assessment programs, such as the Program for International Student Assessment (PISA), have fueled 
the controversy, and retention rates are sometimes implicated as an underlying cause for the generally poor performance 
observed. Purpose of Study: The data from PISA 2006 provide an opportunity to examine this question with a large sample 
of 15-year-old students. We report associations between retention and science performance, an analysis of the 
characteristics of retained students, and a hierarchical linear model of the effect of retention on performance, controlling for 
economic-social-cultural status (ESCS). Research Methods: The 2006 PISA sample in Portugal consisted of 5109 students 
in 173 schools, all between the ages of 15 years 3 months and 16 years 2 months. Missing data resulted in 5013 usable cases 
for this study. Since PISA has no single variable to indicate a student’s status as “retained at least once” or “never retained”, 
the first step was to operationalize retention with the available data. Mean analyses were based on 80 weighted replicas of 5 
plausible values of science performance and its sub-domains. Findings: Portugal is among the PISA participants with 
highest retention. Only 4 (of 57) PISA participants revealed a higher proportion of the age-based sample attending the 7th 
grade. Students who were retained at least one year differ systematically, on several social dimensions, from those not 
retained. The retained are more likely to be boys, immigrants, in public schools, from small towns and villages, and of lesser 
economic means. Mean performance in science is directly associated with the number of student retentions (though this is 
confounded with other variables). Being retained is a more powerful predictor of science performance than is ESCS.  
Conclusions: Retention practices in Portugal are outside de norms of other OECD countries. Neither curriculum nor 
teaching practice seem implicated in the poor science results observed in Portugal. Low performance is a partial artifact of 
age-based sampling coupled with high retention.  
Keywords: Retention; science; secondary education; Portugal; PISA 
1. Introduction  
 
The Program for International Student Assessment (PISA), sponsored by the Organization for Economic 
Cooperation and Development (OECD), seeks to analyze the capacity of students from different countries to put 
their knowledge into practice in real life situations (Organisation for Economic Co-operation and Development 
[OECD], 2009a, 2009b). This Large-Scale Assessment seeks to improve the functioning of education systems and, 
consequently, student learning (OECD, 2007; Rutkowski, Gonzalez, Jonca, & von Davier, 2010). A detailed 
description of the program appears in the manuals of the OECD (OECD, 2007, 2009b) as well as in the scientific 
literature (Bybee, McCrae, & Laurie, 2009, Rutkowski et al., 2010). PISA uses a literacy approach to assess how 
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students, 15 to 16 years of age, can use the skills of reading, math and science in the understanding and 
interpretation of phenomena that they might meet on a day-to-day basis. Every three years, all these areas are 
evaluated, and each year one of the areas is selected for a more profound analysis. In the 2006 stage, the area of 
science was emphasized (OECD, 2007, 2009a, 2009b). The countries participating in PISA 2006 included 30 OECD 
members and 27 partners. 
The results achieved in Portugal have generated controversy. In other countries, PISA outcomes have been 
described in the media in negative and catastrophic tones (Mons & Pons, 2009). The same has been true in Portugal. 
In order to explain the weak results, the official response from the Ministry of Education has frequently focused on 
the role of academic retention and its influence on mean scores (“Escola de Sintra dispensada”, 2009). Ministry 
officials have also pointed to the large number of students  who were attending school at the level of grade 7 or 8, 
and who, therefore, had never been exposed to curricular knowledge assessed by PISA (“Ministério atribui", 2007).  
 
1.1. Retention 
 
Retention policies are rooted in the growth of schools during the industrial revolution, associated trends in 
immigration, and the development of intelligence tests (Frey, 2005). By retention we refer to the situation where a 
student remains at the same level of education for an additional year instead of advancing to a higher level with age 
peers (Brophy, 2006). (In this context, terms such as recovery, repetition and failure are frequently employed. In this 
paper, we prefer the term retention since it only refers to the act of be retained, without making judgments about the 
causes, the justice or even how the extra time will be used). Retention is often associated with academic failure, 
although it may be the result of prolonged illness, intermittent absences, or even the desire of a student (or parents) 
to repeat a year to better prepare for a particular purpose (e. g., improve scores on tests for access to higher 
education). Types of retention are characterized by their voluntary or involuntary nature, as well as by who initiates 
the process: the student, family, or school. In this article we will focus on non-voluntary retention imposed by the 
school that occurs before grade 10. 
Brophy (2006) and Penfield (2010) report some typical arguments for and against a policy of retention. 
Proponents of retention describe it as a valid remedial action that gives students the opportunity to develop skills 
necessary for success in the more demanding curriculum of the following school year. They also refer to its 
motivational role in conveying high expectations to the students. They also say that retention leads to more 
academically homogeneous groups of students, and consider this a desirable result. Another advantage of a retention 
policy is that, since it is based on academic merit, it puts all students on equal footing and is therefore a truly 
democratic process. 
In methodological terms, advocates often point to studies that compare two groups: retained students versus their 
peers in the same school year. Such studies usually give rise to results showing some short-term performance 
advantages. Usually, after a year, retained students are able to improve their academic standing within the group 
(Hong & Raudenbush, 2005; Rebelo, 2009). Thus, advocates come to the conclusion that retention has distinct 
advantages. Penfield (2010) describes how these arguments have given rise, in the United States, to a movement that 
led to retention based on the results of standardized tests.  
Opponents of retention point to two types of studies: (a) longitudinal studies and (b) studies that compare retained 
students on the one hand, and their age-peers (instead of peers in the same academic year), on the other. 
Longitudinal studies tend to show that retained students do not benefit in performance and may suffer deficits with 
respect to socio-emotional and self-esteem variables, relationships with peers and attitudes relating to school (Hong 
& Raudenbush, 2005; Jimerson, 2001; Rebelo, 2009, Xia & Kirby, 2009). While there is evidence that there may be 
short-term benefits from retention, these benefits generally disappear by the time a student reaches the 6th grade. 
(Jimerson, Carlson, Rotert, Egeland, & Stroufe, 1997; Karweit, 1999, Xia & Kirby, 2009). In a study at the 
kindergarten level, Hong and Raudenbush (2005) concluded that children who were retained learn less than they 
would have, had they advanced with their age-peers. With regards to the issue of school abandonment, Holmes 
(2006) takes the unequivocal position that the scientific literature is unanimous in linking retention to dropping out 
of school.  
Opponents also point to literature that questions the social equality of retention policies. They argue that retention 
policies are not based on academic merit only; there are a number of other variables that determine whether a 
student will or will not be retained (Xia & Kirby, 2009). In an international study of retention rates, Eisenmon 
(1997) concluded that there is an association between retention rates and types of educational systems. In particular, 
a high retention rate is associated with educational systems that emphasize universal education, but at a low level. In 
Joseph Conboy / Procedia Social and Behavioral Sciences 12 (2011) 311–321 313
addition, a tendency for higher frequency of retention in rural areas is confirmed in several countries (El-Hassan, 
1998, Gomes-Neto & Hanushek, 1994; King, Orazem, & Paterno, 1999).  
In the United States there are associations between retention on the one hand, and gender and race/ethnicity on 
the other. According to Heubert and Hauser (1999), retention rates are relatively balanced in the early years of 
school but, over the years, the probability of being retained increases for boys and ethnic minorities. For instance, a 
difference of 5 percentage points between boys and girls in primary school increases to 10 points by the age of 16. 
The retention rate among 16-year-old students of Latino or African-American ethnicity is about 45% while for those 
of European origins it is about 30%. 
For all these reasons, the Portuguese Ministry of Education has established a goal of reducing retention rates by 
2015 (Ministério da Educação, 2010). However, instead of being seen as the implementation of research results, 
these policy proposals are often described by the defenders of retention as merely “facilitating”—making life easy 
for students by reducing academic rigor. The concept of social promotion (that is, a student advancing with his age-
peers for essentially social reasons, despite poor performance) has been roundly attacked.  
 
1.2. Retention in Portugal 
 
Education in Portugal is in a phase of expansion and transition. In Portugal, less than a third (28%) of the active 
population (25-64 years) has completed secondary education (OECD, 2010). However, in the age group 25 to 34 
years old, 47% completed secondary school, highlighting more recent positive developments. Similarly, over the 
past year, the average annual growth of the working population that has completed tertiary education exceeded 6% 
(OECD, 2010). 
In the same way, retention rates have shown a downward trend. Table 1 presents data from the Ministry of 
Education supporting the existence of a linear decline in primary school retention and a near linear reduction at the  
middle school level. In secondary education there is greater stability in the retention rate, but in the academic year 
2007/08, it reached its lowest value in the 12 years included in the Table. However, it is not perfectly clear to what 
extent the general decline is, in fact, a tendency for teachers and schools to reduce the use of retention, or to what 
extent the figures may reflect the use of recent programs which provide “new opportunities” for students. 
 
 
Table 1. Retention and desistence rate in basic education in Portugal by school level (1997-2008) 
 
Level Year 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 
Primary. 11.3 10.2 9.5 8.9 8.8 8.5 7.6 6.7 5.5 4.4 4.0 3.7 
Middle 15.0 13.8 13.5 13.1 12.7 15.6 14.8 13.9 13.0 10.7 10.5 8.0 
Secondary 20.4 18.4 17.7 17.2 18.2 19.2 19.1 17.8 19.7 19.2 18.4 14.0 
Total 15.2  13.8 13.2 12.6 12.7 13.6 13.0 12.0 11.8 10.7 10.1 7.9 
 
Note. Adapted from Gabinete de Estatística e Planeamento da Educação (2009), Tabela 1.3.4. (p. 52).  
 
 
PISA does not include any specific variable to identify students who have been retained one or more years. The 
analyses published by the OECD and the Portuguese Office of Educational Evaluation (GAVE) only describe the 
performance of students by grade on the different PISA literacies, not by retention status. GAVE (2007) notes that in 
most developed countries which participated in PISA, students belonged to one or at most two years of schooling 
(usually grade 10 or 11), since in these countries retention is only allowed in exceptional cases. However, in 
Portugal, students in the PISA 2006 sample are spread over five years of schooling, specifically, from the 7th  to the 
11th grade. 
 
1.3. Research questions 
 
We conducted secondary analyses of the science performance of Portuguese students using data from PISA 2006. 
We sought to answer the following questions: (a) What is the association between retention status and science 
performance (and its sub-domains)? (b) How can we characterize retention in Portugal compared to other countries 
that participated in PISA 2006? (c) What are the characteristics of students retained in Portugal in terms of cultural 
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and socio-economic status, gender, type and location of school, immigrant status, household income and expenditure 
on educational services? (d) What is the effect of being retained on a student's performance in science? 
 
2. Method 
 
2.1. Sample 
 
In PISA 2006, the Portuguese sample consisted of 5109 students from 173 schools. Information on year in school 
was missing for 96 cases reducing the sample to 5013 students. All students in the sample were aged between 15 
years, three months and 16 years, two months old; all attended, at a minimum, the 7th grade. The sampling process, 
described in OECD (2007) and GAVE (2007), was not random and might have the statistical effect of inflating the 
value of the standard error of each variable. How we dealt with this statistical artifact is described in section 2.2. 
Procedure. 
There was no single item in PISA 2006 that directly identified students who were retained at least once. 
Therefore an operationalization of retention was developed based on a student’s year in school, the student’s year 
and month of birth, and the Portuguese legislation in force at the time of the student’s first school enrollment. 
 
Table 2. Number of Portuguese students by school year /month of birth, PISA 2006 
 
        Birth   School Year  Total Year Month  7.º 8.º 9.º 10.º 11.º  
1990 February  17 30 58 208 4  317 
 March  16 38 103 254 2  413 
 April  8 32 102 274 1  417 
 May  23 39 114 278 1  455 
 June  17 34 84 271 2  408 
 July  19 54 104 258 1  436 
 August  19 44 95 274 1  433 
 September  26 55 98 232 0  411 
 October  30 56 113 216 0  415 
 November  32 60 99 221 0  412 
 December  39 62 141 220 0  462 
1991 January  40 81 294 19 0  434 
          
Total   286 585 1405 2725 12  5013 
 
Note. Data from PISA 2006; N = 5013 15-year-old Portuguese students. 
 
 
According to the Portuguese legislation (Lei 46/86 and Decreto-Lei 301/93), students who eventually would be 
part of the PISA 2006 sample were required to enter the education system if they had completed six years of age by 
15 September of the new school year. In addition, they could be allowed to enroll, by special request, if they had 
their 6th birthday by 31 December. Therefore, students born in January, 1991, and who were attending the 9th grade 
were in the correct grade regarding their age. Those born earlier, but attending the 9th grade, had probably been 
retained. Table 2 presents the frequencies of students by school year and month of birth, showing the logic of our 
operationalization of retention. Table 3 summarizes the sample using this operationalization of retention. Of the 
5013 students, 60.5% were in the appropriate year for their age, while 39.5% had been retained at least once. More 
than half the students were attending the 10th grade (54.4%); 5.9% were in the 9th grade having never been retained; 
22.1% in the 9th grade having been retained; 11.7% in 8th grade; 5.7% in 7th; and 0.2% in 11th grade. (Portuguese 
legislation permits academically exceptional students to advance a grade. This, perhaps, explains the existence of 
these students in the sample). 
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Table 3. Frequencies and percentages of Portuguese students by retention status, PISA 2006 
 
Year 
Retained 
Subtotal 
Appropriate Year 
Subtotal Total 7.º 8.º 9.º 9.º 10.º 11.º 
N  286 585 1111 1982  294 2725 12 3031  5013 
 
 
           
%  5.7 11.7 22.1 39,5  5.9 54.4 0.2 60,5  100 
 
Note. Data from PISA 2006; N = 5013 15-year-old Portuguese students  
 
 
2.2. Procedure 
 
We looked at four principal variables of PISA 2006 on values established for the performance of (a) Science 
(SCIE), (b) identifying scientific issues (ISI), (c) explanation of scientific phenomena (EPS), and (d) Using scientific 
evidence (USE). All data were provided by the OECD (http://www.pisa.oecd.org). 
The PISA sampling process can lead to the statistical effect of inflating the value of the standard error. If 
parametric tests that assume random sampling are used, this can lead to an underestimation of the standard error and 
a systematic tendency toward Type I errors (i.e. rejecting a null hypothesis and finding significance when, in fact, 
one should retain the null hypothesis). In order to avoid this problem, plausible values (PV) of the principal 
variables were used in the analyses.  
PISA reports values of variables, such as student performance, through five PV per variable. This procedure aims 
at reducing the error when inferences are made about the target population (OECD, 2009b; von Davier, Gonzalez & 
Mislevy, 2009). The PV, obtained by multiple imputation methods (von Davier et al., 2009), provide a 
representation of the range of skills that a student can have (Adams & Wu, 2002, cited by OECD, 2009b). Values 
are randomly retrieved from posterior distributions of the capabilities of students (OECD, 2009b). As such, 
individual scores are never used for estimates of individual performance. 
Taking this into account, all values presented in the Results are based on 80 weighted replicates of each of the 
five PV that are reported in the database (OECD, 2009b; Rutkowski et al., 2010).  
Data were analyzed using the Statistical Package for Social Sciences (SPSS, ver. 17.0), as well as macros and 
syntax files provided by the OECD (OECD, 2009b). In addition, we used the statistical program HLM version 6.08 
for multi-level analyses (Raudenbush, Bryk, Cheong, Congdon, & du Toit, 2004). 
 
3. Results 
 
3.1. Retention and performance 
 
Figure 1 shows mean science performance in Portugal by grade level and retention status. The mean value of 
Portugal was 474, thus lower than the OECD standardized mean of 500. However, when values are analyzed by 
grade and retention status, a more accurate picture emerges. The mean values shown in Figure 1 and their standard 
errors (SE) are 351 (6.39) in 7th; 399 (4.14) in the 8th grade; 442 (3.07) in the group of retained 9th graders; and 486 
(4.78) among the non-retained 9th graders. In the 10th and 11th grade, the mean values exceed the OECD mean (528 
[2.24] and 556 [24.66] respectively). Figure 2 indicates that this trend is repeated when the three scientific sub-
domains are considered.  
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Figure 1. Mean science performance by school year and retained status. 
 
 
 
Figure 2. Mean performance, science sub-domains, by school year and retained status. 
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3.2. Retention in Portugal and other countries  
 
While PISA does not have a variable that allows a simple comparison of retention rates, a comparative analysis 
of the proportion of students attending the different grade levels is possible. Some participating countries have the 
9th or 11th grade as the age-appropriate school year for students 15 to 16 years of age. But the proportion of students 
attending the 7th and 8th grades can provide useful information on retention in each country. The PISA data indicate 
that in 2006, 5.7% of students in the Portuguese sample were attending the 7th grade (Table 3). Of the 57 participants 
in PISA 2006, only four exhibited a higher proportion of students in the 7th grade (Brazil, Macau, Tunisia and 
Uruguay). Nine participants exceeded the value of 11.7% in the 8th grade that was observed in the Portuguese 
sample (Brazil, Estonia, Liechtenstein, Latvia, Macau and Tunisia, along with three OECD countries, Germany, 
Luxembourg and Switzerland). 
 
3.4. Who is retained in Portugal? 
 
Table 4 indicates that 45.5% of male students have been retained at least once, whereas in females this figure is 
34.2%. The  dependency  between  gender  and  retention,  as  measured  by  Cramer's V  was small but significant 
(p <.001). In fact this was the tendency observed in all variables in this table. With regard to immigration status and 
country of origin, there was a higher percentage of students retained from Eastern European countries that do not 
belong to the European Union, African countries that use Portuguese as an official language, and Brazil (63.4%). 
Among first-generation immigrants 66.5% were retained; in the second generation this figure was 49.5% while the 
percentage of the natives retained was 38.1%. Retention was more common among those students who speak a 
language other than Portuguese at home. Students in public schools were more likely to be retained than those in 
private schools (41.1% vs. 27.8%). An ordinal relation exists among the size of the municipality and proportion of 
students retained. As the annual household income increased, the percentage of students retained decreased. This 
dependence between the annual household income and retention was the strongest among the various characteristics 
presented in Table 4, with an effect size of V = .32.  
Finally, the last block of Table 4 presents the annual spending on educational services among students retained 
and not retained. The data are very limited by the response categories imposed by the PISA 2006 parents 
questionnaire.  
 
3.5. Multilevel analyses 
 
The following is an analysis of two multi-level hierarchical linear models (Raudenbush et al., 2004) for the 
performance of Portuguese students in science in PISA 2006. Model 1 used the total Portuguese sample while 
Model 2 is based on a sub-sample consisting of only 9th -grade students. The null model, in which no predictor 
variables are entered at either level 1 (individual) or level 2 (school) was as follows:  
 
PV1SCIE =  J00 +  u0  +  r                                                                   (1) 
 
In this formula the variable PV1SCIE represents the result of 80 weighted replicates of the five plausible values 
for science performance. The intra-class correlation based on the full sample was .33, indicating that about 33% of 
the variation in student performance in science results from the variation between schools. The estimated reliability 
was ρ =. 93 indicating that the "true" component of variance represents a large proportion of the variance 
"observed." In the null model using the 9th –grade sub-sample, the intra-class correlation was .15, and ρ =. 58 . 
Table 5 presents the results of the two hierarchical linear models. At level 1, the student socio-economic and 
cultural status (ESCS) and the operationalized retention variable (RETAINED: 0 = Yes, 1 = No) were included. At 
level 2, school-wide socioeconomic and cultural status (XESCS) was included. The resulting model (intercepts only, 
slopes constant) was as follows:  
 
PV1SCIE =  J00 +  J01 * XESCS +  J10 * ESCS  +  J20  * RETAINED  +  u0  +  r                        (2) 
 
In both models, all the factors examined had an effect on student performance in science. However, it was the 
predictor variable RETAINED that led to the greatest fluctuation in the value of science performance. Specifically, a 
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student who has not been retained benefits from an increase of 84.91 points. Holding constant the effects of 
socioeconomic and cultural status, the typical student who is not retained, would have a science performance score 
of 564.03, while the typical retained student would have a score of 479.12.  
A similar pattern is observed in the more homogeneous 9th –grade sub-sample. Holding socioeconomic and 
cultural status constant, a typical 9th –grade student who has never been retained could expect a science performance 
score of 492.67, while a retained student in the same grade would obtain 454.54.  
 
4. Discussion and Conclusion 
 
We observed that Portugal is among the countries with greater retention. According to our operationalization of 
retention, the Portuguese sample includes substantial numbers of pupils from 15 to 16 years retained in the 9th, 8th, 
and 7th grades. In fact, the PISA 2006 sampling citeria excluded students who attended school in grades earlier than 
the 7th . In the testing phase of 2000, this requirement was not imposed; that sample included Portuguese students 
attending the 6th and 5th grades. Without a doubt, the retention practices in Portugal are outside the norms of the 
OECD and many other countries participating in PISA.  
We also found that the practice of retention shows systematic inequalities: among the groups most likely to be 
detained are boys, immigrants, those who attend public schools, or schools situated in smaller municipalities and 
with lesser economic resources. Although all these factors were statistically associated with retention, the latter two 
displayed magnitudes of effect that also give them practical significance. In these associations, Portugal seems 
similar to its international peers. The results are consistent with what has been observed in other international 
contexts, especially in relation to greater frequency of retention in more rural settings (El-Hassan, 1998, Gomes-
Neto & Hanushek, 1994, King et al., 1999) and among boys (National Research Council, 1999). The question of the 
relationship between immigrant status and retention is more complex, and the PISA data are not very illuminating. 
Although we have confidence in the data presented, their interpretation requires caution. The data clearly show that 
immigrant students are more likely to be retained. However, the reasons for the retention can be diverse, with school 
failure being only one. Language difficulties are probably among the main causes. The data presented here do not 
take into account at what age the immigrant pupils entered the Portuguese education system, which is another 
important explanatory factor. On the other hand, language difficulties should not be considered a major cause of 
retention among immigrant students from countries where Portuguese is spoken regularly (e.g. Brazil and 
Lusophone Africa). While we can be pleased to observe the difference in the prevalence of retention between 
second-generation and first-generation immigrants, it is still much higher than the prevalence among native 
Portuguese (which itself is quite high). 
Following Eisenmon (1997), there is a temptation to characterize Portugal as a country that promotes universal 
education, but at a low level. Of course this is not a stated policy nor desired by the Ministry of any recent 
government. But could it be that traditions, habits and representations of the professional class of teachers is leading 
to this result? 
The relationship between being retained once, or multiple times, to science performance was evident in the two 
figures presented. Although they are clear and straightforward, caution is advised in interpreting these graphs, 
representing, as they do, post hoc relationships, rather than causal effects. Mean values in each subgroup are the 
result of complex combinations of student intelligence, academic curriculum, and the quality of teaching, among 
others. More research is needed to monitor the effects of these unmodeled factors in order to clarify the nature of 
potential causal relationships.  
One surprising observation was related to the variable retention status. We found that this factor is a more potent 
predictor variable that socio-economic cultural status. In the 9th-grade sub-sample, not being retained benefits an 
average student by more than one third of a standard deviation. This 9th-grade group is of particular interest since it 
represents two groups of students (retained once versus never retained) who attend the same school year and are 
exposed to the same curriculum. The student's intelligence was not controlled in this analysis, and is confounded 
with retention status. Given the nature of the PISA data, is not possible to separate the effects. Still, the fact that the 
non-retained group achieved a mean value in proximity to the OECD average implies that the low average 
performance of Portuguese students was not due to inadequate curricula or poor teaching. Rather, these data suggest 
that the problem may lie primarily in the excessive practice of academic retention.  
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Table 4. Who is retained in Portugal: Characteristics of those retained and not retained 
 
Characteristics Retained  Not Retained  Vb 
      
Sex 
  
   Feminine 34.2%  65.8%  
-.116*    Masculine 45.5%  54.5%  
Country of Origin 
  
   Portugal 37.8%  62.2%  
.121* 
   Brazil 63.4%  36.6%  
   Portuguese-Speaking Africa 72.2%  27.8%  
   Other EU Country 46.7%  53.3%  
   E. Europe, Not EU 81.0%  19.0%  
   Other Country 50.3%  49.7%  
Immigrant Status 
  
   1st Generation 66.5%  33.5%  
   2nd Generation 49.5%  50.5%  
   Native 38.1%  61.9%  .106* 
Language spoken at home 
  
   Portuguese 38.2% 61.8%  
-.079*    Other  65.0% 35.0%  
Type of School   
   Public 41.1%  58.9%  
.088*    Private 27.8%  72.2%  
School locality (N of inhabitants)   
   Village (less than 3.000) 60.6%  39.4%  
.196* 
   Town (3000 to 15.000) 48.2%  51.8%  
   Small City (15.000 to 100.000) 33.4%  66.6%  
   City (100.000 to 1.000.000) 30.7%  69.3%  
   Large City (more than 1.000.000) 27.4%  72.6%  
Annual Family Income   
   Less than 1.000€ 66.1%  33.9%  
.320* 
   1.000 to 15.000€ 43.2%  56.8%  
   15.000 to 20.000€ 27.8%  72.2%  
   20.000 to 25.000€ 23.2%  76.8%  
   25.000 to 30.000€ 19.6%  80.4%  
   30.000€ or more 13.1%  86.9%  
Annual expense for education services   
   Less than 20€ 50.7%  49.3%  
.081* 
   20 a 4.000€ 37.3%  62.7%  
   4.000 a 8.000€ 30.8%  69.2%  
   8.000 a 12.000€ 30.8%  69.2%  
   12.000€ or more 32.4%  67.6%  
 
Note. Data from PISA 2006; N = 5013 15-year-old Portuguese students; EU –European Union;  
a Retained at least once by the 9th grade. bV- V de Cramér.  
* p < .001. 
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Table 5. Two multi-level hierarchical linear models for science performance of Portuguese students, PISA 2006 
 
Characteristics 
Model 1a 
(n = 5109) 
 Model 2b 
(n = 1405) 
CIS  SE  CIS  SE 
Intercept 479.12** 2.09  454.54 ** 2.52 
     
ESCS 10.76** 1.10  8.43 ** 2.17 
Not Retained (appropriate year) 84.91** 3.17  38.13 ** 5.19 
XESCS 16.74** 3.19  17.11 * 4.69 
       
Variance explainedc       
Student Level (R12) 45%   16% 
School Level  (R22) 20%   69% 
     
 
Note. CIS = Change in score, the increase in the dependent variable associated with an increase of one unit in the predictor 
variable; SE = Standard error. 
 
aModel 1 includes the entire Portuguese sample from PISA 2006. bModel 2 includes only grade 9 students. c R12 and  R22  
represent the proportional reduction in error at level 1 and level 2, compared with the null model.   
* p < .01. ** p < .001. 
 
 
 
Having made these observations, we point out the main limitations of the study. One of the limitations, which 
should always be taken into account, is the post hoc nature of the data. PISA data are very useful at the level of 
description, comparison and association. But this does not justify interpretations of causal relations. Still, when the 
measures of central tendency and association are placed in a theoretical framework, they may be useful in 
constructing statistical models of presumed causality.  
A second limitation relates to the operationalization of retention employed in the study. Retention “rates” were 
never mentioned in the study since there is no basis for calculating “rates” in the different countries, using the PISA 
data. The employed operationalization assumes that every student who had the legal right to request early entry into 
school (i.e. those born between 16 September and 31 December), do, in fact, use this right. It is very likely, 
however, that not every entitled student requested early entry and also that not every request was granted. Thus our 
estimate of the number of students retained in the 9th grade may be slightly inflated.  
We conclude that the practices of academic retention in pre-secondary education in Portugal are excessive, 
outside of international norms, socially unjust and that these practices have a negative impact on performance in 
science.  
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